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The objectives of this study were to explore dental and dental hygiene students’, graduate students’, and dental
professionals’ preferences for certain types of gloves and the reasons for these preferences (Aim 1), as well as
determining their knowledge, attitudes, and behavior concerning the use of dental gloves as a means of barrier
protection (Aim 2). Data were collected from 198 dental and forty-six dental hygiene students, thirty-five
graduate students, and seventy-nine dental professionals (twenty-eight dentists and fifty-one dental hygienists
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96.4 percent and dental hygienists: 92.2 percent) were found to be more likely to have a preference for certain
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graduate students (77.1 percent; p=.033). “Comfort” was most frequently reported as a reason for glove
preference. Large percentages of respondents wrongly believed that gloves provide full protection (students:
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professionals: 18.2 percent), and reported that they would not change gloves during an uninterrupted three-
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These findings should alert dental educators about the importance of educating their students as well as
practicing professionals clearly and comprehensively about infection control and the science and rationale
supporting recommended guidelines.
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Milieu in Dental School and Practice
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Health care workers in general are susceptible to contracting infectious diseases while pro-viding patient care if they do not use proper 
infection control. Dental care providers in particular 
are at an increased risk as they provide care work-
ing with sharp instruments at very high speeds and 
limited access in an environment that is bathed in 
saliva and, in many instances, blood. In the late 1970s, 
several reports found that dentists were three times 
more likely than the general population to contract 
hepatitis B.1-4 Such reports of the transmission of 
hepatitis B infection between dentists and patients 
prompted the American Dental Association (ADA) 
to develop strict infection control guidelines.4,5 With 
the emergence of the AIDS epidemic in the 1980s, 
even more stringent precautions became necessary to 
effectively protect health care workers and the public, 
leading to the recommendations by the Centers for 
Disease Control concerning the prevention of HIV 
transmission in health care settings and universal 
precautions guidelines.6 These recommendations 
primarily addressed the risk of transmission through 
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bloodborne pathogens and were based on the concept 
that blood or body fluids infected with blood could 
be contaminated. As a consequence of these efforts 
and the resulting heightened awareness concern-
ing the transmission of infectious diseases and the 
importance of infection control, a national survey 
reported in 1989 a significant increase in the utiliza-
tion of gloves and other barrier techniques in dental 
practices.4 However, the limitations of universal pre-
cautions were recognized subsequently and, in 1996, 
the Centers for Disease Control adopted the term 
“standard precautions” to embrace a broader concept 
of the prevention and transmission of infections.7 
The objective of these guidelines was to ensure that 
health care workers are protected from any pathogen 
in blood or other body fluids from nonintact skin 
and mucous membranes. One of the cornerstones 
of the practice of standard precautions is the use of 
personal protection equipment as barrier controls 
to prevent skin and mucous membrane exposures; 
this resulted in the widespread use of latex gloves in 
dental practices. This increased use of latex gloves, 
however, resulted in the rise of latex-associated ad-
verse reactions.8 Other materials such as vinyl and 
more recently nitrile have since been introduced as a 
way to avoid latex-related allergic reactions. 
Dental gloves are worn to protect dental care 
providers from contamination while being in contact 
with mucous membranes, blood, and saliva. They 
also protect patients from being infected with any 
pathogens by the providers. Nonsurgical gloves used 
in dental practices are single-use, disposable gloves 
that should be discarded after use. However, there 
is a wide variation in the properties of gloves made 
from different materials and by different manufac-
turers. Research studies found, for example, that the 
performance of vinyl gloves was significantly inferior 
to that of latex and nitrile gloves in terms of barrier 
protection,9-11 durability,12 and resistance to tear.13,14 
Nitrile gloves have been found to be comparable 
to latex gloves in barrier protection,11 puncture re-
sistance,14 and durability.15 However, nitrile gloves 
have less elasticity,11,15 resulting in reduced dexterity 
for fine motor skills as compared to latex gloves.15 
This reduced elasticity may cause more fatigue in 
providers’ hands when they use these gloves for long 
periods of time.16 
The U.S. Food and Drug Administration (FDA) 
Center for Devices and Radiological Health is re-
sponsible for regulating gloves,17 and all medical 
gloves are required to meet certain acceptable quality 
levels. However, even intact gloves may fail. Research 
has found that prolonged use of gloves and the use 
of products like disinfectants, composite resins, 
and alcohol may increase the permeability of these 
gloves.18-20 In addition, several studies have found that 
operators were frequently unaware of the fact that 
gloves were torn or punctured during use.21-23 The use 
of gloves does not replace hand-washing, and it is rec-
ommended to wash hands in between patient care.24 
There is also an increased risk of contamination of 
hands during the removal of gloves.24,25 Wet hands 
facilitate the rapid multiplication of bacteria under the 
gloves. Thorough drying of the hands before putting 
on gloves is therefore recommended.7 However, there 
is no published guideline to choose gloves based on 
the type of material of manufacture. Provider prefer-
ence for any particular type of glove might therefore 
be determined by factors such as allergies, comfort, 
dexterity, and cost. Although glove type and the 
length and type of procedure21,26-28 have been shown 
to have an effect on the integrity of gloves, one could 
potentially find that this fact might not be taken into 
consideration in routine practice. 
In addition, the practice of double gloving to 
prevent penetration of pathogens has not been clearly 
established despite the fact that there is evidence 
that a lower frequency of inner glove perforations is 
associated with double gloving.29,30 While research 
found that double gloving did not affect manual 
dexterity significantly,31,32 most practitioners do not 
adapt this practice because of concerns about a loss 
of fine motor movements, comfort, or cost.32 
Although there is a high degree of compliance 
in adopting standard precautions in dental practices, 
there is no research that has explored the degree to 
which health care providers understand the actual 
effectiveness and nature of protection that gloves pro-
vide, nor are there studies that assessed dental health 
care providers’ perceptions, attitudes, and behavior 
concerning the use of gloves as barrier protection. 
Currently, there are neither clear guidelines to help 
choose a type of glove for certain procedures nor 
easily accessible information about the factors that 
affect these decisions. Health care personnel might 
therefore arbitrarily choose a certain type of dental 
glove based on their perceptions of comfort or the 
availability of gloves in a dental office. This situa-
tion should raise concerns because it is of utmost 
importance that health care workers make educated 
decisions about the type of gloves they use based on 
the tasks they perform and the level of risk involved. 
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The various types of gloves are not equal in the way 
they perform,9-18 and all procedures do not require 
the same level of protection.19-23 All dental health 
care providers should be educated and made aware 
of the science that drives the guidelines and policies 
concerning preventive and postexposure procedures 
in the workplace. With new and emerging infections 
and mutating and resistant microorganisms, the ques-
tion arises whether graduating dentists and dental 
hygienists are adequately prepared for making the 
right decisions concerning infection control. 
This survey therefore explored dental and 
dental hygiene students’, graduate students’, and 
dental professionals’ preferences for certain types 
of gloves and the reasons for these preferences (Aim 
1), as well as determining their knowledge, attitudes, 
and behavior concerning the use of dental gloves as 
a means of barrier protection (Aim 2).
Methods
This study was approved by the Institutional 
Review Board (IRB) for the Health Sciences at the 
University of Michigan (# HUM00010524). 
Data were collected from three groups of re-
spondents. Group 1 included 198 second- (N=65), 
third- (N=75), and fourth-year (N=58) dental stu-
dents and forty-six third- (N=25) and fourth-year 
(N=21) dental hygiene students from the University 
of Michigan School of Dentistry. First-year dental 
students and first- and second-year dental hygiene 
students were not included in the sample because 
these students lack clinical experiences. While all 
dental hygiene students were female, 52.5 percent 
of the responding dental students were male. Each 
dental student class consisted of approximately 100 
students and each dental hygiene class of approxi-
mately thirty students. However, only the students 
attending certain lectures were asked to participate, 
bringing the response rates to well over 50 percent 
for each group of students. Group 2 consisted of 
thirty-five graduate dental students (37.1 percent 
male and 62.9 percent female) from the University of 
Michigan. The third group included dental health care 
professionals (twenty male and eight female dentists 
and fifty-one female dental hygienists) attending a 
continuing education (CE) course or a local profes-
sional society meeting in Ann Arbor, Michigan. No 
data are available concerning the response rates of 
the graduate students, dentists, and dental hygienists 
because the researchers were not present when the 
surveys were distributed by the CE instructors. The 
majority of the dentists had practiced their profes-
sion for more than ten years (80 percent), with only 
12 percent practicing under five years and 8 percent 
between five and ten years, while more dental hygien-
ists had been practicing for shorter periods of time 
(under five years: 26.3 percent; five to ten years: 18.4 
percent; over ten years: 55.3 percent). 
Data were collected using a self-administered 
anonymous survey. All respondents were informed 
about the study at either the beginning or end of a 
regularly scheduled class or CE program/meeting and 
asked to volunteer to respond. Consent forms and sur-
veys were distributed to all students in the classes and 
to all professionals at the CE classes or professional 
local meetings to ensure anonymity. Students were 
explicitly informed that the decision not to respond 
would have no effect on their grades. Responding to 
the survey took approximately five minutes.
The survey was developed based on a previous 
survey with dental and dental hygiene students. This 
earlier survey explored infection control consider-
ations when treating patients infected with the herpes 
simplex virus 1.33 The revised survey retained the 
questions concerning the respondents’ background 
characteristics, such as whether the respondents were 
students, graduate students, dental hygienists, or den-
tists as well as their gender. In addition, it retained 
the questions under the heading “Practical approach 
to avoid contamination and cross-infections,” which 
included questions about the respondents’ profes-
sional beliefs, attitudes, and behavior when treating 
patients with communicable, infectious diseases. 
However, new questions were added concerning the 
respondents’ preferences for certain types of dental 
gloves and the reasons for these preferences as well 
as the respondents’ thoughts and knowledge about 
the protective effects of dental gloves. This revised 
survey was piloted with a small group of experts 
representing the respondent groups (two dentists, 
one dental hygienist, one dental student, and one 
behavioral scientist), who gave feedback concerning 
the face validity of this survey. 
The data were analyzed using SPSS (Version 
16.0, Student Version for Windows, Prentice Hall, 
2008). Frequency distributions are provided to de-
scribe the findings, and chi-square tests were used to 
determine whether there were significant differences 
between the frequencies of answers that the various 
groups of respondents gave. 
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Results
The first objective was to assess dental and 
dental hygiene students’, graduate students’, and 
dental professionals’ preferences for certain types of 
gloves and the reasons for those preferences. Table 
1 shows that the five groups differed significantly in 
the frequencies with which they preferred to wear a 
certain type of glove. When respondents were asked 
“Do you prefer to wear a certain type of glove?,” 96.4 
percent of the dentists and 92.2 percent of the dental 
hygienists responded that they had a clear prefer-
ence. While the three student groups had relatively 
lower levels of preferences (dental students: 79.2 
percent; dental hygiene students: 76 percent; gradu-
ate students: 77.1 percent; p=.033), the majorities in 
each group of students still reported to have a glove 
preference. 
A follow-up question inquired why the re-
spondents had preferences. Table 2 shows that, for 
all groups of respondents, “comfort” was the most 
frequently named reason why they preferred a cer-
tain type of glove (students: 65.7 percent; graduate 
students: 62.9 percent; professionals: 77.2 percent; 
p=.129) and “cost” the least frequently named consid-
eration (students: 5.7 percent; graduate students: 5.7 
percent; professionals: 8.9 percent; p=.601). While 
similar percentages of respondents in each group 
indicated that “patient allergies” were a reason for 
their glove preference (students: 23.7 percent; gradu-
ate students: 20 percent; professionals: 25.3 percent; 
p=.827), the three respondent groups differed in the 
degree to which concerns about “protection” and 
“provider allergies” affected their preferences. Sig-
nificantly higher percentages of professionals and 
graduate students named these two reasons compared 
to students (students: 21.2 percent and 17.1 percent; 
graduate students: 37.1 percent and 25.7 percent; 
professionals: 40.5 percent and 38 percent; p<.001 
for both). 
The second objective was to explore the re-
spondents’ beliefs/knowledge and their professional 
attitudes and behaviors concerning the use of dental 
gloves. Table 3 shows that large percentages of 
respondents in all three groups either did not know 
the answer to the question “Do different gloves pro-
vide the same protection?” (students: 31.7 percent; 
graduate students: 23.5 percent; professionals: 18.4 
percent) or answered incorrectly with “yes” (students: 
48.3 percent; graduate students: 41.2 percent; profes-
sionals: 48.7 percent). Only 20 percent of students, 
35.3 percent of graduate students, and 32.9 percent 
of professionals answered correctly that not all types 
of gloves provide the same protection. However, even 
these respondents did not correctly answer the follow-
up question about which type of glove provides the 
best protection. These responses showed that only a 
small percentage of respondents in each group knew 
correctly that different types of gloves provide dif-
ferent levels of protection and which type of glove 
provides the best protection.
This high percentage of incorrect answers 
also was found when analyzing the responses to the 
next question: “To what degree do gloves prohibit 
passage of bacteria and viruses through the glove 
material?” Large percentages of respondents in all 
groups wrongly believed that gloves provide full 
protection (students: 50.8 percent; graduate students: 
25.7 percent; professionals: 30.4 percent) or that they 
prohibit bacteria but not viruses or that they gave 
little to no protection. 
One aspect of being knowledgeable about the 
way gloves protect health care workers against the 
transmission of disease is concerned with the length 
of time these devices provide protection. About a 
third of the respondents in each group reported that 
they did not know how long gloves protected them 
(students: 31 percent; graduate students: 31.4 percent; 
professionals: 32.5 percent), and quite substantial 
percentages of respondents believed that gloves pro-
tect them as long as there is no visible tear (students: 
39.7 percent; graduate students: 28.6 percent; profes-
sionals: 18.2 percent). Even respondents who chose 
Ta�le 1. Percenta�es of preferences for a certain type 
of �love, �y percenta�e of total respondents in each 
cate�ory
Students	 Years	2	and	3	 Year	4†	 Total‡
Dental	 74.1%	 91.4%	 79.2%
Dental	hygiene	 76.0%	 76.2%	 76.0%
Graduate	 77.1%	 —	 77.1%
	 <10	Years		 ≥10	Years	 	
Professionals	 of	Practice	 of	Practice	 	Total
Dentists	 100%	 95.0%	 96.4%
Dental	hygienists	 88.2%	 95.5%	 92.2%
†The	percentages	of	“yes”	vs.	“no”	responses	of	the	dental	
versus	dental	hygiene	students	in	Year	4	had	a	tendency	to	
differ	(chi-square	test:	d.f.=1;	p=.083).
‡The	percentages	of	“yes”	vs.	“no”	responses	of	the	five	
groups	of	respondents	differed	significantly	(chi-square	
test:	d.f.=4;	p=.033).
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a certain length of time showed ignorance to some 
degree because they did not indicate that the length of 
time depends on the type of glove and the procedure 
performed. Given these answers, it is, however, not 
surprising that the follow-up question—“If you were 
involved in an uninterrupted three-hour procedure, 
how often would you change gloves?”—resulted in an 
equally wide range of responses, with large percent-
ages indicating “never,” “after one hour,” and “after 
30 minutes” (see Table 4).
In addition to asking general questions, two 
specific questions inquired about the respondents’ 
behavior when approaching to treat a patient a) with 
an active cold sore or b) with a healing cold sore. 
Responses to these questions should consider that 
patients with trauma or emergency treatment needs 
might require immediate care, while dental care pro-
viders should postpone routine care of patients with 
cold sores. The majority of students and graduate 
students answered that they would defer treatment 
when encountering a patient with an active cold sore, 
while only 29.8 percent of the professionals gave this 
response. However, 11.5 percent of the students, 9.1 
percent of the graduate students, and 14 percent of 
Ta�le 2. Reasons for preferrin� certain types of �loves, �y percenta�e of total respondents in each cate�ory
Reasons	 Students	 Graduate	Students	 Professionals	 p
No	preference	 21.6%	 22.9%	 6.3%	 .007
Comfort	 65.7%	 62.9%	 77.2%	 .129
Protection	 21.2%	 37.1%	 40.5%	 .001
Provider	allergies	 17.1%	 25.7%	 38.0%	 .001
Patient	allergies	 23.7%	 20.0%	 25.3%	 .827
Cost	 5.7%	 5.7%	 8.9%	 .601
Note:	The	percentages	add	up	to	more	than	100%	because	the	respondents	could	choose	more	than	one	reason.
Ta�le 3. Beliefs concernin� the way �loves protect the provider, �y percenta�e of total respondents in each cate�ory
Questions	 Students	 Graduate	Students	 Professionals	 p
Do	different	gloves	provide	the	same	protection?	
					I	don’t	know		 31.7%	 23.5%	 18.4%	 .04
					Yes	 48.3%	 41.2%	 48.7%	
					No	 20.0%	 35.3%	 32.9%	
If	no,	best	protection	by
					Vinyl	 19.4%	 33.3%	 8.3%	 .001
					Latex	 27.8%	 50.0%	 33.3%	
					Nitrile	 50.0%	 16.7%	 58.3%	
					No	answer	 2.8%	 —	 —	
To	what	degree	do	gloves	prohibit	passage	of	bacteria		
and	viruses	through	the	glove	material?	
					Full	prohibition	 50.8%	 25.7%	 30.4%	 <.001
					Protection	against	most	bacteria	and	viruses		 21.8%	 31.4%	 41.8%	
					Prohibit	bacteria,	but	not	viruses		 2.1%	 11.4%	 1.3%	
					Little	to	no	protection	 .8%	 2.9%	 3.8%	
					I	don’t	know	 24.4%	 28.6%	 22.8%	
How	long	do	gloves	provide	adequate	protection?
					As	long	as	no	visible	tear	 39.7%	 28.6%	 18.2%	 .029
					0	to	30	minutes	 10.7%	 14.3%	 14.3%	
					30	minutes	to	1	hour	 12.0%	 14.3%	 24.7%	
					1	to	2	hours	 4.1%	 11.4%	 7.8%	
					2	or	more	hours	 2.5%	 —	 2.6%	
					I	don’t	know	 31.0%	 31.4%	 32.5%	
Note: Percentages	in	some	categories	do	not	total	100%	because	of	rounding.
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the professionals answered that they would proceed 
with the treatment as usual. In both situations, very 
low percentages of those respondents who indicated 
that they would proceed with increased precaution 
answered that they would double glove, change their 
gloves more often, or wash their hands more often. 
Discussion
The data convincingly showed that the absolute 
majority of professionals (96.4 percent of the dentists 
and 92.2 percent of the dental hygienists) had a clear 
preference for a certain type of glove (see Table 1) 
and that significantly higher percentages of profes-
sionals compared to students had such preferences 
(p=.033). Concerning the percentages of preferences 
of different groups of students, it was interesting to 
find that senior dental students were more likely to 
have a glove preference (91.4 percent) compared to 
second- or third-year undergraduate dental students 
(74.1 percent), while the percentages of dental hy-
giene students with glove preferences did not change 
over time (second- and third-year: 76 percent vs. 
fourth-year: 76.2 percent). One possible explana-
tion for this differential finding could be that, over 
the course of the four-year dental curriculum, den-
tal students progress to perform increasingly more 
complicated dental procedures that require more fine 
motor skills. As the demands on fine motor skills 
advance, the dental students might develop a better 
sense of which type of gloves will allow them to best 
perform these procedures. 
In addition, only 77.1 percent of the graduate 
students had a preference for a certain type of dental 
glove. This finding might be related to the fact that 
the graduate dental students at the University of 
Michigan not only come from many different dental 
schools in the United States, but that many finished 
their undergraduate dental education in countries all 
over the world. It is possible that this wide variety of 
Ta�le 4. Behavior concernin� protection involvin� �loves, �y percenta�e of total respondents in each cate�ory
If you were involved in an uninterrupted three-hour     
procedure, how often would you chan�e �loves?	 Students	 Graduate	Students	 Professionals	 p
I	would	change:
					After	30	minutes	 28.8%	 35.3%	 29.3%	 .117
					After	1	hour	 32.6%	 29.4%	 36.0%	
					After	2	hours	 3.4%	 11.8%	 4.0%	
					Never	 32.2%	 23.5%	 22.7%	 	
How do you approach treatin� a patient with     
an active cold sore? 	 	 	
Proceed	with	increased	precaution:	 26.9%	 27.3%	 29.8%	 .002
					Double	gloving	 19.0%	 9.4%	 17.9%	
					Change	gloves	more	often	 5.0%	 3.1%	 1.8%	
					Wash	hands	more	often	 2.5%	 —	 5.3%	
Proceed	with	treatment	as	usual	 11.5%	 9.1%	 14.0%	
Inform	patient	and	let	patient	decide	whether	to	proceed	 5.8%	 3.0%	 22.8%	
Defer	treatment		 54.3%	 57.6%	 29.8%	
How do you approach treatin� a patient with a healin�     
cold sore? 	 	 	
Proceed	with	increased	precaution:	 22.9%	 34.3%	 23.1%	 .059
					Double	gloving	 9.8%	 15.6%	 11.9%	
					Change	gloves	more	often	 3.8%	 12.5%	 3.3%	
					Wash	hands	more	often	 2.4%	 9.7%	 3.3%	
Proceed	with	treatment	as	usual	 50.2%	 28.6%	 38.5%
Inform	patient	and	let	patient	decide	whether	to	proceed	 9.0%	 17.1%	 21.5%	
Defer	treatment	 16.1%	 17.1%	 12.3%	
Note: Percentages	in	some	categories	do	not	total	100%	because	of	rounding	or	skipped	questions.
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educational experiences might have affected glove 
preferences. 
Unfortunately, the survey did not include a 
question concerning which glove the respondents 
preferred if they indicated that they had a dental glove 
preference. However, as can be seen in Table 2, the 
respondents did indicate why they preferred certain 
gloves. The fact that 65.7 percent of the students, 62.9 
percent of the graduate students, and 77.2 percent of 
the professionals named “comfort” most frequently 
as their reason for preferring a certain type of glove is 
worth noting, because one might expect that infection 
control-related reasons would dominate the respon-
dents’ preferences. The percentages of respondents 
who considered that “protection” was a reason for 
them to prefer a certain type of glove were relatively 
smaller and differed among the three groups, with 
a significantly lower percentage of students (21.2 
percent) indicating this reason compared to graduate 
students (37.1 percent) and professionals (40.5 per-
cent). Provider and patient allergies were also reasons 
quite frequently named, while the cost of gloves was 
not a consideration for most of the respondents. 
One reason why relatively lower percentages of 
respondents chose “protection” as a reason for their 
glove preference could be that substantial percent-
ages of respondents wrongly assumed that all gloves 
provide the same protection (students: 48.3 percent; 
graduate students: 41.2 percent; professionals: 48.7 
percent). However, more than half of the respondents 
in each group indicated that they either were not sure 
whether all gloves protect providers to the same de-
gree or believed that different gloves provided various 
levels of protection (see Table 3). 
If the respondents thought that different types 
of gloves provided different levels of protection, 
they were asked whether gloves made of vinyl, 
latex, or nitrile provided better protection. Again, a 
lack of knowledge was found because respondents 
in all three groups named each of the three types 
of gloves as providing better protection than other 
types of gloves. Although it is clearly evident in 
the literature that vinyl gloves consistently provide 
inferior quality barrier control compared to the other 
types of gloves,9-12,15 19.4 percent of students, 33.3 
percent of graduate students, and 8.3 percent of the 
professionals who responded “yes” to believing that 
gloves provided varying degrees of protection stated 
that they believed vinyl gloves provided the best 
protection. While nitrile and latex gloves are mostly 
comparable,12,15  nitrile gloves have the added advan-
tage of not leading potentially to an adverse allergic 
reaction in the provider or the patient.8 However, their 
elasticity might result in reduced dexterity when fine 
motor skills are required and may cause fatigue in 
providers who use these gloves for long periods of 
time.13,15,16 
Consistent with the range of answers to the 
question concerning the overall level of protection of 
dental gloves were the answers to a follow-up ques-
tion concerning the degree to which gloves prohibit 
the passage of bacteria and viruses through their ma-
terial. Again, the three groups of respondents differed 
significantly in the degrees to which they believed/
knew that gloves prohibit the passage of viruses and 
bacteria. While 50.8 percent of the students believed 
that gloves provide complete protection, only 25.7 
percent of the graduate students and 30.4 percent 
of the professionals answered in this fashion. These 
percentages showed that the more experienced pro-
viders actually were better informed overall, because 
research has found that the integrity of gloves was 
compromised with use and that there was penetra-
tion of virus and bacteria.10,27,34 However, it should 
raise serious concerns that substantial percentages 
of students (24.4 percent), graduate students (28.6 
percent), and professionals (22.8 percent) indicated 
that they did not know the extent to which their gloves 
protected them. 
In addition to inquiring about the degree to 
which respondents felt they were protected by their 
gloves, it was also interesting to assess how long the 
respondents believed they were protected by one pair 
of gloves. The literature consistently supports the 
evidence that glove type, length of time, and type of 
procedure impact the quality of barrier protection of 
the gloves.21-23,27 Again, it is noteworthy that substan-
tial percentages of students (31 percent), graduate 
students (31.4 percent), and professionals (32.5 per-
cent) answered “I don’t know” to this question, and 
that the rest of the respondents differed widely in their 
thoughts concerning the amount of time their gloves 
would protect them. These answers should raise seri-
ous concerns about the providers’ understanding of 
infection control and specifically of how to protect 
themselves and their patients from the transmission 
of communicable infectious diseases. 
While this question assessed the providers’ 
beliefs/knowledge, the question concerning how 
often they would change their gloves during an 
uninterrupted three-hour procedure addressed their 
own behavior. Based on the same considerations 
concerning the loss of integrity of the gloves,21-23,27 the 
answers should definitely not include responses indi-
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cating that the providers would not change the gloves 
at all during a three-hour procedure, nor should the 
respondents actually wear gloves for more than one 
and more than two hours. However, substantial per-
centages of respondents in each group indicated that 
they actually either never changed their gloves during 
such a procedure (students: 32.2 percent; graduate 
students: 23.5 percent; professionals: 22.7 percent) 
or only after one or two hours (students: 36 percent; 
graduate students: 41.2 percent; professionals: 40 
percent). The respondents who would either never 
change their protective gloves during an uninterrupt-
ed three-hour procedure or who would only change 
them after one or two hours into the procedure could 
be putting themselves and their patients at risk for the 
transmission of communicable infectious diseases. 
It is interesting to note that there was a significant 
correlation between the beliefs/knowledge concern-
ing how long gloves protect from infections and the 
actual behavior concerning the frequencies of chang-
ing gloves (r=.238; p<.001). This finding showed that 
beliefs/knowledge and behavior were related.
In addition to asking general questions about 
infection control and the effectiveness of dental 
gloves, more specific questions were included con-
cerning the use of gloves when treating patients with a 
very common infectious disease—namely, infections 
with the herpes simplex virus. These infections are 
widespread, with the lifetime prevalence of recurrent 
herpes labialis in the United States being estimated to 
be between 20 and 45 percent of the adult population, 
with approximately 100 million episodes occurring 
annually in immunocompetent individuals.35,36 The 
question therefore is whether the respondents were 
aware of how to protect themselves and their patients 
from the transmission of this particular virus. When 
a patient with an active cold sore presents in a dental 
clinic, the recommended professional response is 
to educate the patient about the infection and defer 
treatment unless it is an acute emergency.33 However, 
not all respondents chose this correct response. In-
deed, only 29.8 percent of professionals answered in 
this fashion, with somewhat higher percentages of 
students and graduate students answering correctly. 
This finding that fewer dentists and dental hygienists 
answered that they would defer treatment could be 
related to the fact that the provider may already be 
positive for the disease and also the fact that recurrent 
herpetic lesions are mostly mild and not debilitating. 
Hence, the providers might feel comfortable in going 
ahead with the treatment. However, one would hope 
that these providers would use all means of protection 
when providing care for patients with infections that 
they perceive as more severe such as HIV infections 
or tuberculosis. In any case, treating a patient with 
an active cold sore may increase the severity of the 
episode for the patient. A significant percentage of 
respondents answered that they would proceed with 
the treatment of a patient with an active cold sore, 
but would use increased caution like double glov-
ing. Although the literature supports the belief that 
double gloving is more effective than using a single 
pair of gloves,29-32 it is important to consider that this 
practice should then be followed for all patients in-
discriminantly. It is also noteworthy that only a small 
percentage of respondents indicated washing hands 
as an added precautionary measure. Considering that 
research has found that washing hands in between 
changing gloves and more frequently significantly 
reduces microbial contamination,24,25 this lack of af-
firmative responses should alert educators to the fact 
that their students might not be aware of this fact. 
A follow-up question asked the respondents to 
explain what they would do if their patient presented 
with a healing cold sore. It is important to understand 
that even in this stage of the disease the patients are 
still shedding viruses and infections are possible, 
although the risk is reduced.33 The wide range of 
responses to this question again showed that students 
and professionals alike might lack a clear understand-
ing of this fact and that high percentages of these 
providers might thus ultimately put themselves and 
their patients at risk.
Summarizing the results of this study, these 
findings indicate a lack of understanding of the basics 
of infection control and the prevention of transmis-
sion of communicable infectious diseases not only 
in large percentages of dental and dental hygiene 
students, but also in graduate students and among 
the dentists and dental hygienists who responded to 
this survey. A useful follow-up study would be to 
assess dental and dental hygiene educators’ aware-
ness, skills, and knowledge about infection control. 
Figure 1 puts these considerations into the context of 
a humanistic approach to professional education.33,37 
This model postulates that both awareness and skills 
are needed to develop commitment in dental and 
dental hygiene educators. In addition, the model pre-
dicts that true expertise will result as a consequence 
of having the skills related to infection control and 
being knowledgeable. An in-depth understanding of 
these issues will result only if educators are aware of 
their significance and are knowledgeable at the same 
time. The more aware, skilled, and knowledgeable 
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educators are, the better their educational efforts 
will be. Improved educational efforts should then in 
turn focus on improving students’ awareness, skills, 
and knowledge in order to allow them to engage in 
optimal professional behavior. 
Conclusions
These findings should alert all dental and dental 
hygiene educators to the importance of educating 
their students as well as practicing professionals 
clearly, comprehensively, and consistently over time 
about infection control, along with the science and 
rationale supporting the recommended guidelines. 
Dental educators themselves need to be aware and 
knowledgeable about best practices, so they can 
educate their students to adapt and implement these 
best practices to protect themselves and their patients. 
Educating providers and students about the effective-
ness of gloves for infection control should become a 
priority and needs to include at least information that 
there is a wide variation between the barrier control 
effectiveness of different glove types; that wear-
ing protective gloves does not provide 100 percent 
protection and does not replace hand-washing as a 
critical means in the prevention of the transmission 
of communicable diseases; and that mechanical and 
chemical manipulations can compromise the integrity 
of gloves, which makes it important to change gloves 
more often during long and stressful procedures.
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